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1. GENERAL 

1.1 This material provides REA "borrowers, consulting engineers, and other interested parties 

vrith information pertaining to the purchase and use of radiotelephone equipment. It deserlhes 
the operation of "both dispatch and dial radiotelephone s^tens and recommends the type of operation 
for specific uses. It contains a discussion" of system design considerations, information to be 
submitted to the FCC, and guidelines for justifying its procurement. 

1.2 Kiis section replaces Section 9^, Issue Mo. 1, dated October I 959 . The revision describes 
new developments in mobile telephony and provides additional information for the planning 

and engineering of radiotelephone systems. 

2. APPLICATION 

2.1 Subscribers may be served by radiotelephone In vehicles and at remote fixed locations which 
cannot economically be served by land line facilities. 

2.2 A telephone company may use radiotelephone as a tool in the construction, operation, and, 
maintenance of its plant. 

3 . OPERATING FREQUENCIES AVAILABLE FOR USE OP TBIEPHONE COMPANIES 
3.1 Telephone Maintenance Radio Service 


3.11 Available frequencies are listed in FCC Rules, Part 11, Subpart P - Telephone Maintenance 

Radio Service. These allocations lie in the 2? to 50 MG band, 150 to I 60 MC band and 450 to 
460 MC band. Exact frequencies are listed in paragraph U.754 of the FCC Rules, Part 11. A user 
of radio is required to have a copy and to be familiar with the applicable rules . Part 11 Is 
included in Volume V of the FCC Rules and Regulations and can be obtained from the Superintendent 
of Documents, U. S. Government Printing Omce, Washington 25, D. C., for $ 2 . 50 . 
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3.12 TJie frequencies available for this service may b& xised for communications incident to the 
technical or engineering aspects of construction, repair, maintenance or efficient operation 

of communications common carrier rights-of-way, plant facilities, and station equipment. . They may 
not be used to serve subscribers . 

3.13 Before a frequency in the Telephone liaintenance Radio Service will be granted by the FCC 
additional information regarding frequency coordination uniat accompany the application (see 

Appendix II) . 

3*2 Domestic Public Radio Services 


3.21 Available channels consisting of pairs of frequencies are listed in the FCC Rules, Part 21, 
Subpart G - Domestic Public Mobile Radio Service. These allocations lie in the 25 to 50 MC 
band, 150 to I 60 MC band, and the 450 to 45o MC band. Exact frequencies are listed in Section 21 . 50 I 
of the PCC Rules, Part 21. A user of radio is required to have a copy and to be familiar with the 
applicable rules . Part 21 Is included in Volume VII of the FCC Rules and Regulations and can be 
obtained from the Superintendent of Documents, U. S. Government Printing Office, V/ashington 25, D. C., 
for 1 ^. 


3«22 The frequencies listed under paragraph 21 . 50 I, Part 21, Domestic Public Land Mobile Radio 
Service, are available primarily for mobile subscriber use, but may bo used to serve fixed 
subscribers provided no hamful interference is caused to otter mobile systems. They may also be 
used for operation and maintenance of telephone facilities on a secondary basis, that is. in addition 
to serving subscribers. 


3*23 There is no frequency coordinating committee for ttis radio service; however, the FCC will 
advise of frequencies presently available in any particular area. It is the responsibility 
of the applicant to apply for a channel which will not caxise harmful interference to systems of 
other telephone conqjanies using radio in the Domestic Public Radio Service. 

4. DESCRIPTION OP DISPATCH TYPE RADIOTELEPHONE SISTIM 

4.1 This type of system consists of a base station with operator on duty at the control point and 
mobile units installed in vehicles. Dispatch operation is permitted under both PCC services 
listed in paragraphs 3 .I and 3 . 2 . 


4.2 The base station may be located in the teleitoone con^ny business office or warehouse ;?lth its 
antenna mounted on a structure on top of or adjacent to the building. This is a local control 
type of operation and the least expensive to purchase and install. V/here conditions prohibit the 
iwe of the locally controlled base station, a remotely-controlled base station may be installed. 

The location of the office vrith respect to the surroxmding terrain usually dictates whether or not 
a local control or remote control type of operation \rill be used. In order to cover a wide area it 
is necMsaiy to place the antenna ao'high above surrounding objects and terrain ns economically 
feasible. The cost of achieving the desired height may be greatly reduced by locating the station 
on a hill or the highest elevation near the office, because tovrers are expensive, Vfhen this approach 
is used, it will be necessary to connect the base station to one or more remote control consoles at 
the desired location. This connecting facility normally consists of one pair of conductors, or it 
rm te a carrier or radio circuit. Careful consideration should be given to a remote base station 
b^vSicle” connecting facility, availability of commercial power, and acccsB 


consists of a transmitter-receiver assembly in a cabinet uaunlly located in the 
trunk of a ^ssenger automobile or mounted in a weatherproof cabinet on a truc)t. It may be 

^ available. The controls consist of a 

panel on T^^ich there is the power-on siritch and volume control, squelch control, power-on pilo t lamp, 
and transmitter-on pUot lai>g,. A palm-held microphone or a handset is located toe L L convenSt 
to the driver and a loudspeaker is mounted idiere it can best be heard under high noise levels? 

normally uses the push-to-talk technique' in each direction of transmission. 
\7hile this may appear awlward to the beginner, it will become commonplace with a little 

can be carried out within a few seconds since there is no lost 
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4.5 The Telephone Maintenance Radio Service permits operation on a single frequency or a pair of 
frequencies. Single frequency operation allows all stations (base and mobile) to monitor the 

channel and to communicate vrlth one another, itals is very Important in any seirvice operation since, 
it keeps personnel informed at all times when using their radio. It is especially important where 
there exists a need for coordinated effort' among all radiotelephone-equipped vehicle operators and 
their supervisor, as is generally the case during and after widespread damage of facilities. Purther- 
more, the vehicle operators may communicate directly with one another Independent of the base station. 
Tills feature is particularly important in the event of .service interruption to the base station. 

Vlhen this happens, the supervisor may carry on his duties using a radiotelephone-equipped vehicle. 
V/here transmission coverage becomes a problem, a mobile radiotelephone may be connected to the base 
station antenna and used as a temporary base station. All of these features are of prime importance 
in the event of emergency and therefore the single frequency dispatch type of operation is recommended 
for use in the operation and maintenance of tel^hone plan^ The' FCC Rules also provide" for two- 
frequency operation with the base station operating on a frequency available for assignment to base 
and mobile stations and the mobile stations operating on a frequency available for assignment to 
mobile stations only. 

Tills mode of operation permits the base station to act as a mobile repeater, that is, all mobile 
transmissions are automatically retransmitted by the base station. This type of operation gives 
much voider moblle-to-mobile communications idiieh ia advantageous for telephone systems serving large 
areas . VThen good maintenance and auxiliary power are available to the base station, this type of 
system is recommended because it id.ll give a superior service over that mentioned above. However, 
it must be remembered that the entire system is dependent upon the base station . 

4.6 The lUjustratlon in Figure 1 on page 4 is a diagram of a single frequency dispatch type of 
system. 

4.7 Dispatch service may be offered to subscribers using frequencies in the Domestic Public Radio 
Services. This type of service would ordinarily be rendered during a limited number of hours 

a day as detemLned by demand considerations since it requires the presence of a dispatcher at the 
control point. .The dispatcher can relay messages to and from mobile and/or land line subscribers 
and no interconnection to the telephone system is necessary. Such service might Include relaying • 
calls from the office of a physician, veterinarian, sheriff, school, etc., to the respective vehicles 
of the subscriber. Radiotelephone mobile siiboeribers are not permitted to communicate with one 
another except through the associated base station. Two frequencies are used for each channel In the 
Domestic Public Radio Services; therefore, direct communications between mobile units cannot be 
accomplished. A switch may be installed at the base station or control point which will permit the 
base station to operate as a mobile relay station, i.e., message received from a mobile unit can be 
rot*cuiomltted simultaneously by the base station. Thus, mobile unit operators may communicate with 
one another as long as they are within range of liie base station. Telephone company operation and 
maintenance vehicles may share the channel with subscribers. 

5- DESCRIPTION OP DIAL RADIOTELEPirONE OPERATION - 

5.1 This type of equipment consists of a base station with associated signaling and control 

equipment connected to a dial central office, and mobile and fixed rural aubacriber radiotele- 
phones equipped with signaling and control apparatus for communicating through the base station and 
dial central office. 

5*2 Hie base station may be located in the central office equipnent building or at a renote site. 

Tlie logic involved in choosing the proper location is the same aa dlscuased in paragraph 4.2. 

An equivalent four-v^ire circuit is required for connecting the remotely located base station with 
the associated dial control equipment in the central office equipment building. The equivalent 
four-wire circuit may consist of two metallic circuits, a carrier or multiplex channel, or a radio 
llnl:. 

5.3 The mobile unit consists of the conventional transmitter-receiver assembly- with additional 
equipment for dialing through and receiving ringing from the base -Station and central office 
equipment. The controls and accessories consist of a handset and dialing Instrument, idth on-off 
key switch; and pilot lanqss to indicate power-on, • transmitter-on, ar^ busy circuit condition. Some 
equipment is provided irttli a call indicator lamp which lights when that particular aubscrlber is 
called and remains lighted until the handset is removed. A bell or buzzer is provided to sound at 
intervals similar to land line operation. 
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Diagram of a 2^ical Single-Ji^quency Dispatch Badiotelephone System. 
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5-4 Tlie 'base station transmitter and receiver operate simultaneously and provide full duplex 

service. Most subscriber stations employ the push-to-talk technique as used in the two-vay 
lispatch radio. Some suppliers • are fumishing full duplex mobile and fixed subscriber stations 
mich pei^t uhe user to be interrupted by the land line party while the radio subscriber is tamng. 
I en in this type of unit the push-to-tallc button is retained for makine revertive calls and to 
jonserve battery poirer in mobile units. 

5.5 Since each radio channel in the Domestic Public Radio Services consists of two frequencies, 

^ one for transmitting and one for receiving, communications between radiotelephone subscribers 
.revertive calls) must go through the base station. This is accomplished by allowing the base 
.tation transmitter to repeat all intelligence as it is received by the base station receiver. 

P|i-Qp- radiotele phone operation is re comnended for service to subscribers. It is the nnTv 
method of providing 24 -hour radiotelephone service in unattended dial offices. It may be 
ised to provide service to vehicles of physicians, veterinarians, taxis, business firms, etc. It 
lay be used to provide service to residence, ranches, and resorts in remote locations where con- 
struction of ^Tire-line facilities is impractical, and it may be used to establish temporary service 
.n emergencies to new subscribers or to subscribers ^diose service has been interrupted. 

5*7 A subscriber having a fleet of 5 or more vehicles should not share a channel with regular 
subscribers. An operation of this type thrives on high channel usage particularly through 
evertive calls. A radio channel is a pairty line and such use may discourage other subscribers 
rom continuing the service. 

5*8 Dial radiotelephone equiimient may be Installed in the telephone company's vehicles for use in 
the construction, operation and maintenance of its plant on a secondary basis . Guidelines for, 
rriving at the optimum utilization o^ the channel and the economic feasibility in planning radlo- 
elephone systems are discussed in Appendix I. ^ 

5-9 Elcure 2 on page 6 is a diagram of a dial radiotelephone system. 

. CO^ffAT^BILITy PROBLEMS ASSOGIA'EED WITH DIAL RADIOTELEPHONE SYSTEMS 

6.1 Some users of mobile dial radiotelephone may wish to obtain service in areas of other mobile 

- users of non-dial (manxial) mobile units may desire service from 

dial radiotelephone system. Since different types of signaling are used by the suppliers of 
ial radiotelephone equipments and non-dial mobiles have no outgoing signals vftiloh are recognised 
y any type of dial radiotelephone base station, acute problems of compatibility are present. 

5 .2 The United States Independent Telephone Association (USITA) has defined compatibility in three 
categories as "A" "B," and "C”. 

5 .21 Compatibility "A" is the minimum degree. It provides for manual acceptance and conviction of 
calls initiated by mobiles of any type. That is, the mobile unit can only make outgoing calls. 

3.22 Convatiblllty "B" includes "A” pluo the capability of selectively calling mobiles equipped 
T'rt.th 6OO-150O cps decoders which is conmon to all manual type mobiles. In other words, any 

3blle equipped irtth a 600-1500 cps decoder may receive as well as initiate calls through an operator. 

3.23 Compatibility "C" includes "B" plus the provision for full dial operation with suitably 
equipped mobiles. In other wrds, the ultimate. 

3.2k All three degrees of compatibility presuppose that'the mobile unit will operate on the same 
radio frequency channel as the base station through ‘which it desires to communicate. 

Equipment Available for Providing Compatibiliigr 

>■31 Suppliers of the dial radiotelephone systems are providing Revert-to-Operator Panels which 
permit mobile units to meet convatibillty "A." Some suppliers provide an Operator Access 
inel which offers compatibility "B" when the foreign mobile unit is equipped with a 60O-I5OO cps 
jcoder and when the operator has full supervision of the control terminal. The 60O-I5OO ops 
scoder may be added to the mobile unit if it is not an integral part of the mobile signaling equlp- 
mt. There is nothing available to provide compatibility "Cj" furtheimore, there is nothing foreseen 
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J.n the future which will provide thie degree of compatibility, 
the Revert-to-Operator and Operator Access Panels operate* 

6.32 


Figure 3 on page 8 illustrates how 


The Revert-to-Operator Panel is a device associated with the dial control terminal which, 
upon receipt of about ten to fifteen seconds of unmodulated carrier or any carrier having 
tones incon^atible with that particular dial system, will automatically dial "0" and access an idle 
trunk to the toll center. The toll operator, not a Mobile Service Operator, answers and completes 
the call as would be done when a land line subscriber dials " 0 ." This equipment does not contain 
the feature required for the ojrerator to initiate a call to a mobile unit but it does satisfy the 
conditions for compatibility "A. " 

6.33 The Operator Access Panel operates on the same jHfinciple as the Revert-to-Operator Panel on 
calls originated by the mobile unit. It also contains the feature required for an operator 
to initiate calls to a mobile unit via a special circuit which provides absolute control of the dial 
radio terminal. This equipment is designed to accept dialing signals from the operator, convert them, 
vfhen necessary, to the five digit code presently- used by manual as well as some dial systems, store 
this information, and transmit the signals repeatedly unitl the mobile unit answers or until the 
operator abandons the call. The Operator Access Panel can provide compatibility "B" if it is con- 
trolled by the operator via a special trunk. 

6.4 REA borrowers are being requested by some connecting companies to Install these features so 

that their manual mobile subscribers may obtain service through the borrower’s dial radiotelephone 
system. VJhile these devices are capable of rendering a valuable service, they have inherent disadvantages 
which can become quite serious. They ore described as follows: 

6 . 4 1 Vflien a foreign mobile unit initiates a coll to a local subscriber, two toll trunlcs are required 
since the operator must signal the called party over a second trunk. Before equipment is 

purchased to provide this service, consideration should be given to the addition of toll tnmks to 
handle the increase in traffic. 

6.42 An agreement with the connecting company must be negotiated along with a thorough explanation 
of the operation before this arrangement Is Implemented, since it places an added burden upon 

all of ^e operators at the toll center . Furthermore, operator handling of calls of this type Is 
bomewhat different from that of calls to and from land line telephones because the foreign mobile 
is unable to transmit an "on-hook" signal. Upon completion of 0 call this signal must be artificially 
provided by a device associated with the base' station equipnent. This can be accomplished by the 
"lost call timer" which is usually adjusted to operate 2.5 minutes after the last transmission from 
the mobile unit. Tills means that the operator will continue to see a dark lamp on the trunk toward 
the mobile. Wien she challenges and does not get a reply, she may conclude that there is a "permanent 
on the trunk and take it out of service. -Since every operator at every position will handle these 
calls, thorough training la a "must." 

6.43 Since this equipment operates upon the presence of unmodulated carrier, it is subject to 
false seizures from non-dial equipped mobile xmits as well as dial equipped units associated 

with another base station or from extraneous radio signals from other sources. There may be an 
Intolerable degree of interference which can keep the base station and a toll connecting trunk tied 
up needlessly, plus a constant harrassment of the operators. 

6.5 Since those problems are inherent in this method of operation and the situation is bound to get 
worse as more mobile systems go into operation, continued use may adversely affect the progress 

of dial mobile service; therefore, REA recommends against the purchase and installation of these 
applique panels luitil a satisfactory solution has been worked out. 

7. CCa^MERCIALLY AVAILABLE RADIOTELEPHONE EQUIEMENT 

7.1 Dispatch Radiotelephone Equipment 

7.11 A number of manufacturers build and sell dispatch radiotelephone equipment which is a type 

accepted by the FCC (all transmitters rairployed must meet the PCC type acceptance requirements) 
and meets all technical requirements and specifications of the Electronics Industry Association. 

There are no REA specifications for dispatch radiotelephone equipment. Hovrever, REA may require 
field tests of any new type of equipment manufactured by suppliers which have equipment already 
approved by REA and any equipment supplied by a manufacturer which has not previously participated 
in the program. 
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7.12 Many types of equipment are available. Sizes of base stations generally range from 50 "to 
250 watts rf power output, l-lobile units asre generally manufactured in sizes from 10 to 
100 watts rf po^/er output ^d.th vibrator or transistor power supplies. Transistors are replacing 
most tubes in mobile equipment. Transistorized egulpment (not to be confused with equipment having 
only transistorized power supply) has a very low standby power drain. It is particularly recommended 
for vehicles '\rhich remain parked while the radio is in use for a considerable period of time such 
as line tiniclcs used in construction irork. 

7.2 Dial Radiotelephone Equipment 

7.21 Some radio manufacturers and suppliers build and sell dial radiotelephone equipment developed 
to REA specifications . ' The radio equipnent is generally conventional dispatch type equipment 

with the dialing and signaling features added and la somevjhat more expensive than the convention^ 
dispatch type. 

o. SYSTEM DESIGN CONSIDERATIONS 

8.1 Telephone Maintenance Radio Service 

8.11 Choice of operating frequency depends upon the terrain and the coverage required. Frequencies 
in the low hand (25 to 50 MC) are best suited for wide coverage, 40 to 50 miles, especially 

over hilly terrain. However, these frequencies are subjected to "skip" interference, i.e., inter- 
ference from stations thousands of miles away. V/hile this Interference can be a nuisance, the 
operational capabilities may out^reigh the disadvantages. Equipment suppliers ordinarily have available 
built-in or auxiliary equipment \diich helps to remove this interference. Many users of radiotelephone 
choose the low bond because of the operational advantages with respect to useful service range in spite 
of the "skip" interference which is sporadic. 

8.12 \^horQ the desired service range is confined to 25 to 35 miles and the terrain la relatively 
flat, frequencies in the 150 to 160 MC band are recommended. These frequencies are relatively 

free from the long distance "skip” interference. Although the range between base stations and 
mobile units is somewhat leas than in the 25 to 50 MC band, this gap can be narrowed by using higher 
gain antennas which are available at these frequencies. 

8.13 Frequencies in the lv50 to h 6 o MC band are not generally adequate for rural use and are not 
recommended for use by telephone borrowers. Frequencies in this band should be used only as 

a lust resort ^dien all other channels have been taken, and after the supplier has .guaranteed a 
reasonable range of coverage. This type of equipnient is somewhat more expensive than that vrtiich 
operates in the other two bands. 

0.14 A clear channel for operations and maintenance is not always desirable. Inhere a neighboring 
telephone company operates a radio system on the same channel, important benefits may be 
realized by either or both companies. In the event of serious damage to faollltleB one telephone 
company can Join forces with the other in restoring service. The joint effort would be greatly 
enhanced by their ability to communicate vd-th one another by radiotelephone. Under normal conditions 
the channel is only used periodically in the operation and maintenance of telephone ..plantj therefore, 
there should be no serious conflict in traffic generated by small fleets. 

8.2 Domestic Public Radio Services 

8.21 Since frequencies allocated for this service are primarily for subscriber use, they should 
be as free as possible from interference} hence, the 150 to 160 MC band is recommended. The 

antennas used for mobile units in this band are much shorter and will make a better appearance in 
oubscribers' vehicles. 

8.22 Frequencies in the 450 to 4^ MC band may be used for fixed rural subscriber stations when 
all available I50 to 160 MC channels are occupied to full capacity. 

8.3 Transmitter IXP Power and Antenna Req\d.rements 

0.31 High gain antennas and low loss coaxial cable tiwismisbipn lines between the transmitter and 
receiver and the associated antenna(s) of the base station aire reco^ended since they increase 
both the balk-out and talk-back ranges. Increasl^ the po^/er of the, base station transmitter will 
increase only the talk-out range, i.e., transmission from the base station to the mobile units. In 
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general a 50 watt "base station can communicate \tith a 25 watt motile unit in a properly engineerea 
system. V/hen a mobile unit is in an area subjected to hi^ electrical noise, its receiver may 
become desensitized to the point where it cannot receive the base station, even though the base 
station can receive the mobile unit. .This condition frequently arises where roadside electric 
power lines radiate interference. Some users of radio elect to increase the i>ov:er output of the 
base station to overcome the electrical noise; this, however, is not reconroended. In most instances 
the local power con5>any ttIII cooperate by taldng corrective measures toward eliminating the source 
of the interference as it also affects reception of standard radio and television. 


8.32 IJhen two antennas are used, one for transmitting and one for receiving, the vertical Bei>aratlon 
must be sufficient to minimize desensitization of the receiver vrtiilo the transmitter is oper- 
ating. A single antenna may be used if a diplexer ia provided which provides sufficient isolation 
bet\reen the transmit and receive frequencies. Ibis arrangement should provide a more uniform coverage 
than the two-antenna system; that la, the talk-out and talk-hack range should be about equal tlirough- 
out the radio service area. Tlie base station antenna(p) should be located where the electrical noise 
level is low in order that the full sensltlvi-ty of the' receiver can be realized. Since most mobile 
transmitters are rated at one half the pov?er of the base station transmitter, the base station 
receiver sensitivity must be adjusted to operate at a lower Input level to overcome the 3 db dlfferenc 
in order that reciprocity of transmission may be realized. Figure 4 on page 11 illustrates the 
different receiver input levels for achieving a desii^ coverage. 


8.33 Careful consideration should be given to 1 iie tower height requirements for a desired service 
range. Ground elevation, water towers, grain elevators, toll buildings, and existing antenna 
towers may offset the need for a new antenna tower. All posalble uses of the above means should be 
explored before purchasing a tower. A wood pole may be sufficient when erected on a hill top. If 
an existing structure which already has a radio Installation Is considered, the borrower's engineer 
should work with the radio equipnent supplier to investigate the possibility of Interforoncc from 
the existing radio equipment and vice versa before a second base station is inotallod noor existing 
^uipment vising that structure. In general on overall heiglit (including top of antenna) of I70 feet 
1 crt pwvide a 30-mile range of reliable communications over level terrain using froquoncieo in the 
150 to 160 MC band. Where frequencies in the 25 to 50 MC band are used, the range will bo somewhat 
greater^ln the order of 40 to 50 miles. Towers having an overall height in excess of 170 feet are 
required to be painted and lighted in accordance with Part 17 , Subpart C, Section 17.21 of the K !0 
f ^ower under 170 feet in height may also require painting and lighting duo to Its location. 
« j Rules for details, to addition to the FCC Rules, the Fodoral 

Aviation Agency requires information on structures which may affect the uoo of navigable air apace. 
Whvlgable^M ^ Bulletin 3 liO -6 (Telephone), "Structures That May Affect the Use of 


coverage of 0 radiotelephone sysbem located in hilly 
^ radiotolcpJione inotallatlons (taxicabs, police, utilities, 

? provide sufficient information for determining the expected coverage of a 

' f^-deS s“;'the Lim'sStoe over-engineored to guarantee against 

SS^LrairwhiS theoretical range in miles of reliable communications over 

bo 160 MC bLd cJicu?fl 5 ?nrV ° radiotelephone system using frequencies in the I50 

Stier ^-or the curves were based on the use of a 50 watt base station trans- 

slightly better signal-to-noise ratio for subscriber service. Detailed infomatlon ahouincr tho 
•squired coverage should be submitted as shoim in Appendix V. mromatlon showing the 

8.36 ^ Sfneral a s^i^at greater range can be realized than shown in Figure 4 . However the 

nnual cost for maintenance and power cons^on investment and the 

dditW responsibilities in complying with FGC and FAA reqSiements^^ntog 
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THEORETICAIi OIALK&OT AND TAUCBACK RANGE 
; OP A !rcPIGAL MDBILE RADIOtEELERHONE SYSTEM 
400: VS. 

BASE STATION ANTENNA EEICffiD 
1 Terrain: Level 

4|Vequency: l60 MC 

BASE STATION 

360 • 

: Transmitter Power: 50 Watts (^7 dlmi) 

: Antenna Gain 

340^ (Ref, to l/a Wave Dipole): 6.0 db 

; 7 / 8 " Coaxial Cable Loss: O .55 db/lOO ft. 

MOBILE UNIT 

320 : Transmitter Power: 25 Watts ( Ml- dbn) 

: Antenna Gain: Unity 


till 



18 20 22 24 26 28 30 32 34 36 38 40 42 


RANGE - MILES 
Elgure 4 
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9. UrSTALLATION AIJD MAEraEHANCE 


9.1 Proper installation of radiotelephone enuipnent Is extremely important in achieving satisfactory 
operation. It is recommended .that the horro^rer contract with the equipnent supplier for a 
conplete installation, lihile there may he a number of subcontractors 'i^ich will perform the various 
jobs, the radiotelephone equipment supplier is responsihle to the borrower for the entire system 
installation and the borrower is thereby assured of clear cut responsibility for an Installation to 
its satisfaction. 


9.2 There may appear to be a savings to the borrower through its undertaking of parts of the con- 
struction. irowever, this places a share of the responsibility on the borrower and leaves 
questions regarding the guarantee of proper system operation. !Hie apparent savings may prove to be 
costly, apart from the problems created in deciding where to place the responsibility. 


9.3 Hie radiotelephone equipment should be maintained under contract by the supplier for at least 
1 5 ^”" the time of installation. Ibis is particularly Important vrhen the more complex 

dl^ radiotelephone equli^ent is used. If the borrower has personnel holding a first or second class 
radio operators license, it may assume the maintenance responsibilities at such time as the personnel 
has become foliar with the equipment. This should result in a saving. In any event the borrower 
. (holder of FCC autoqrizatlon) assumes fuU responsibility to the PCC for the proner installation, 
operation and maintenance of the eouipment. — ^ 


10 . APPROXIMATE PRICES OP TIPICAL RADIO EQUIPHENIS 


10.1 Base Station (Radio) 


$ 2,000 


10.2 Central Office Dial Control Terminal 

10.3 Mobile Equipment 


10.31 Dispatch (Single Channel) 

10.311 Tube Type 

10.312 Transistorized Type 
10.38 Dial (Single Channel) 


$ 600 
$ T 50 


10.321 Tube QJrpe 

10.322 Transistorized Type 

10.4 Multi-Channel mobile unlts-add $50 per channel 
to single channel price 


$1,000 

$1,200 


10.5 Towers 

10.51 150-foot steel to/er— erected 


$2,000 


Sm'on S\^ghT TtLTtll S'sSf ^ instauation. Their cost varies widely 
lence, prices for different flzes ^ftypS^are norelvS^E^f loading design; 
iate costs of typical base statlonriLth^the asaS??«+i^ J flpre 5 on page 13 ahows the approxl- 
Sl^t_of the ^al coLnl to^^Li fS height towers, 

consulted for specific cost information. equipment or tower suppliei- should be 

1 . COST STODS^ 

-nval acts of 

nd also, for the vehicles^f its suLcribSfwho cL aff^ (o&M) vehicles 

or dial radiotelephone service. ^ relatively high costs involved 
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APHtOXIMATB COSOJS OP TOPICAL RADIOTELEPHONE 
BASE STATIONS AND ASSOCIAEEID ANTEIINA SYSTEMS 

VS. 

TALKOUT RANGE IN MILES 
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. »::8S»:s 
a!8sSs:»»' 



mniii 


Base Station Frequency : l6o MO 

Base Station Transmitter Pwr: 50 Watts 

Mot)ile Antenna Hei^t : 6 Feet 

Mobile Antenna Gfain : Unity 

Terrain . i^vel 

l/f" Dielectric Coaxial Cable (l.o4 db/lOO ft.) 

J/r. Dielectric Coaxial Cable (0.55 db/lOO ft.) i 


iSHHSaa 

iiaiiU 


msiEfiE 


■ iiiiMiii 






Talkout Range Con^mted 
Using 20 Foot Antenna 
in Addition to Tower Height 

Exan^le: Talkout range from 
150 -foot tower is baaed on an 
overall hei^t of 170 feet. 


nil 




■rigaimiiiia 

iiiiiiniiiii 






sssasjSsSfSi 


•ii 


18 20 


TALKOUT RANGE TO THE 2.0 MICROVOI/T CONTOUR- MILES 
(Measured Across 50 -ohm Mobile Receiver Input) 

FIGURE 5 


• 13 *• 
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^ Studies and a discussion on the use of a separate dispatch channel are presented 
M ov./? Appendix I to se^e as a general guide to the cost of flimishing radiotelephone service for 
V subsoriher vehicles. The studies cover dispatch service for OSil vehicles and dial service 

specific situations, using actual costs and annual carrying 
variations from these sample studies, as will be apparent from the 
llowlng description of the assun5>tionB underlying these studies. 

^ current bid prices has been used based on the need for a I50- 

or, ^ tower. Bids for specific Jobs may vaiy with suppliers’ design procedures and 

mounting of the antenna, m some cases the antenna may be mounted on 
existing structure or it may require a much higher structure than is assumed in the sample studies. 

comparatively simple dispatch equlpnent, a monthly maintenance charge 
r thP Station and $7-50 for each Om vehicle for the average situation. 

equipment these costs become $35 and $10 respectively. These figures 

average of current maintenance contract costs. Ho these costs an estimated monthly 
3e station power charge of ?6 ia added. i^wuw»xof 


L.23 


L.24 


Depreciation - A coniposlte rate of 9 percent is used for all items rather than several rates 
to cover the variable average service life of the system. 


Other - For 08M vehicles a charge of 4.0 percent is made against the initial cost of a 

irrespective of whether the 08M vehicles are actually operated on a dispatch 
itL LS comprehends 2 percent interest, 1.2 percent insurance for all items ln\e 

For aubaeriber vehicles a charge of 7-0 percent of Initial cost ia 
- o ^ increase being added to reflect a minimum return necessary before Income tax 

led ^ aaMmstratlon charge ia 


mtloiial Conalaeratlona for OSM Servlaa . Bo aUovanoe haa Dean Bade for iaoraaaad 

maintenance personnel due to more effective control of 
service. It goes without saying that the savings from more 

vlcfL the^LThlSi^'^^M substantial annual costs of providing radiotelephone 

vice on the 0^ vehicles. No alloT/ance haa been made for a possible saving of toll charges idiere 

Leh®nf«S incurred when communicating with men in remote parts of the^area. 

such oases the Justification of radiotelephone service will he made more easily. 

INRMiATION PERTAINING CPO PCO AUTHORIZATIONS 

radiotelephone equipnent, proper QuthorlzatlonB must be 
M f Application for authorisation to const^ct and operate a station in 

5 Service differs from that required in the Domestic Public Radio 

applications and other information \*lch may be helpful in applying for the proper 
tiorlzations are contained in Appendices II, III, and IV. 

•2 Telephone Maintenance Radio Service 

.21 ^plication for authority to operate a station in this service should be made by flllnr IOC 
n (00. with the KC. FCC Form 400-10 contains detailed instructions for completion of FCC 

n i|O0. A copy of this form should be obtained along with FCC Ibm 400. 

required in this service. A construction permit 
W be req^red if the tower requires painting and lighting. Under certain conditions a 
license are included on the same authorization which is a part of 


23 ^e licensee must notify the FCC Engineer-in-Charge of the local FCC Radio District of the 
^5® ^11 placed in operation, giving name of licensee, station 

ition, c^l sign, and operating frequencies. This notification should be made in writing on or 
)re the day on which operation is commenced. Section II.52 of the FCC Rules, Part 11 should be 
irred to for detailed instructions. enouia se 
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12.3 Domestic Publio Radio Services 

12.31 The initial authorization required In these services is a’ construction permit for the base 

, station and associated mobile units. VOiere there is a need for rural subscrlbeb- stations at 
fixed locations, applications should be filed with -Oie PCC for specific stations. Applications 
should be made by filing FCC Form 1*01 with the FCC (See Appendl~ ^l). 

12.32 If after receiving a construction permit, it is determined that certain changes are necessaiy, 
such as frequency, station location, antenna height, etc., a modification of the original 

construction permit must be filed on FCC Form 1|01. No chan«eB can be made until, a modified constmic- 
tion permit is received from the FCC (Section £1.29 TcTV . — 

12.33 Construction permits are normally valid for a period of eight months. Extensions may be 
granted by filing FCC Form 701 at least 3P days prior to the e:q)lratlon date if the equipment 

cannot be installed within the S-month period. However, some phase of construction shoxad he started 
within 60 days from the date of permit (Section 21. 30). This may Include items such as radio building, 
tower, irire line connecting facilities, etc. 

12. 3i* The FCC Englneer-ln-Charge of the local PCC Radio District in which the station is located 

must be notified in writing at least two days in advance of the date on which the transmitter 
will be tested, giving company name, call si©!, frequencies, station location, and time and date on 
which equipment tests will be made. No service to subscribers may be furnished through the radio - 
telephone_equliment dur ing the teat period . Equipment tests normally shall not exceed 10 days, but, 
upon request to FCC, may be extended when warranted. 

12.35 Upon completion of construction of a base station or permanent rural subscriber station, and 
when the equipment is operating satisfactorily, PCC Form it03 must be filed for a station 
license. This must be done prior to the expiration date of the construction permit (Section 21.29 
(e) and 21.212). ' 

12 . 3 ^ After filing PCC Form ^03, service tests and service to subscribers may commence and 

continue until a grant of the license application is made or otherwise disposed bfloy the 
FCC. The FCC Engineer-in-Charge must again be notified in writing at least two days before the 
station commences service tests. 

13* base station operation requirements 

13*1 Telephone Maintenance Service 

13.11 Operators of base stations are not required to have technical Itnowledge; however, they 
must hold a Restricted Radiotelephone Permit which is valid for life. This permit may be 

obtained by filing PCC Form 753-1 vrith the PCC office in the local FCC Radio District. 

13.12 PosBCBslon of a Restricted Radiotelephone Operator Permit does not permit the holder to 
make any transmitter adjustments. Any adjustments must be made by a person holding a 

First or Second Class Commercial Radio Operator License. 

13.13 A licensee of a radio station in ttils service is required to maintain technical and. operational 
records. Detailed information is given in the FCC Rules, Part 11, Subpart D. 

13.2 Domestic Public Radio Services 

13.21 Part 21, Section 21.208 (g) of the PCC Rules requires that an operating log be kept on calls 
by an operator at the control point. When an application for a dial system is filed, waiver 
of this rule shovild be requested if it is not possible to have an operator on duty and in charge of 
the station. However, a technical log is required to be maintained by the llGensee . Section 21.208 


13.22 FCC Rules require each station to be identified at the end of each conversation or at least 

every half-hoxir (Section 21.213 (a)). This is done automatically for a dial type base station 
by automatically transmitting the station call sign in International Morse Code (Section 21.213 (d) 
(1)) or by recorded voice announcement. VJhen the disconnect signal is received from a mobile unit, 
land line station, or the "lost call" timer, the identification is sent out before the station goes 
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air. Since all mobile and fixed station transraission^are retransmitted by the base station, 
sirable to request a iralver from the FCC to eliminate the requirement that each mobile and 
ral subscriber identify itself individually (Section 21.213 (b)' (i) and (2)). 

FCC Rules 21.118 (d) and 21,205 (i) require that a licensed operator be on duty at a control 
I)oint in charge of the station's operations. V/hen a dial system is contemplated, waiver of 
uirement should be requested since the primary purpose of dial radlotelejhone equipment Is 
de means for a telephone company, i-d.thout switchboard operators or specialized radio technica; 
1, to give 2i!-hour radiotelephone service to the public. Since technical knowledge of radio 
t is not nedessary to obtain a Restricted Radiotelephone. Operator's Permit, it is recommended 
ephone company supervisory personnel obtain such a permit which is valid for life. Paragraph 
plains how this may be obtained. 
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SAMPLE COST STUDIES K)R DISPATCH AHD DIAL RADIOTELEPHONE SERVICE 



1. 

Dispatch Service for Five OfiM Vehlclsn 






Annual Cost 




Item 

Initial 





Cost/Mobile 

Cost 

Malnt. 

Dewe. 9^3 

Other** 

Total 

Year Mo , 

Base Statiqn 

$2,000 

$370 A 

$180 

$ 81 

$ <331 


Tov/er* 

Connecting 

2,000 

80 

180 

81 

341 


Facilities [2 


- 



_ 


5 Mobiles 

Total 

.^.000 

$7,000 

450 

$900 

270 

$530 

122 

^8'4 

842 

$1,IOT 

$3^3 $30.25 

*If tower serves another 

channel above 

total costs become: 




'Itotal 

$6, 000 

$860 

$5*K) 

$244 

$1,644 

$329 $27.40 

•x->.'"other" includes interest SjS, Insurance 1.2?S, and tax O.flji. 




2. 

Dial Service 

for Ten Subscriber Vehicles 





Annual Cost 



Cost/Mobile 


Initial 


Denre. 9^ 



Item 

Cost 

Maint. 

Other** 

'Ibtal 

Year Mo. 

Basg Station 

$ 6,000 /3 $ 490 A 

$ 540 

$ 432 

$1,453 


Tower* 

Cormootlng 

2,000 

80 

180 

l4l 

401 


Facilities ^2 

- 

.. 

. 

. 

. 


10 Mobiles “ 
Total 

10,000 

$18,000 

1,200 

$1,770 

900 

$17® 

805 

$17359 

2^ 

$4,759 

$irf5 $397^ 

*If tower serves another 

channel above 

costs become: 




Total 

.ia.7,000 

$1,730 

$1,530 

$1,299 

$4,559 

$456 $38.00 


'^W'other" Includes interest and return yja, Insurance 1.25^, and tax 0.8^; also, $10 per station for 
administration. 


/l Maintenance coot includes $70 for power at base station. 

/g This item covers the connection between a ranote base station and the remote control console (s) 
where dispatch service is employed, and between a remote base station and associated central 
office equipment whore dial service is employed. The cost of this item is not included in these 
sample studies, since the type used and distance Involved vri.ll vaiy widely with each installation. 
However, this cost should be Included in any specific study made to accurately reflect all annual 
costs. 

Includes an allocation of cost for associated central office line end switchlne equipment. 


3. Use of Separate Dispatch Channel 

Ulicro radiotelephone service is desired for regular subscriber service and for telephone company 
08<M vehicles there vrl3.1 bo some overall economy in small Installationa by foreGoing the more 
efficient dispatch service for OSM work and sharing the dial channel witlv regular subscribers. 
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OSM vehicles there is no saving in initial cost anfi a monthly saving of $0.75 to $l.l6 per 
ber. In view of the possible service criticism by the regular subscribers arising from the 
use of the channel, it irould appear that a separate dispatch channel could be justified for 
re 0£iM vehicles. At the other extreme ;rf.th as few as 3 08M vehicles, the monthly cost savi 
regular subscribers ranges from $3-02 to $3**^2 which may possibly be an effective offset to 
rvice criticism. 

ore difficult to establish guide lines for the in-between case of 4 083*1 vehicles. Even thou 
08M vehicles are contemplated, should service criticism become serious there might be quit 
in changing out the dial sets for dispatch sets in the 08M vehicles in situations vrhere the 
le or no opportunity to reuse the dial sets for subscriber service. 

cal the tendency will doubtless 'be to favor the use of a separate dispatch channel for 08M 
ile using the comparatively slow dial service only where necessary to help prove in the dla 
for regular subscribers. Ihe monthly cost chargeable to each 08M vehicle Is affected very 
oy the change from dial to dispatch operation. The monthly cost per vehicle of $27.40 for 
Les (study No. l) increases to $30.80 for 4 vehicles and to $36.35 for 3 vehicles. 
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APPEHBIX II 

APPLICATION K)R FCC AUDKmiZATIOH 
IN THE TELEPHONE MAn^TBHANCE RADIO SERVICE 


Application for authority to operate a radio station in this service -differs from that required in 
the Domestic Public Radio Service. Freguen(qr coordination is required in this service and evidence 
supporting this coordination must be submitted, along with the application. This information may be 
supplied using either of the two methods below: 

(a) A study shoT/lng all users of radio xrithln T5 miles operating on the requested frequency or 
within 30 kilocycles of that frequency and a report of the possible extent of harmful inter- 
ference to stations within the frequency and mileage limits indicated. Such report must 
shoir names of all stations considered and distance between proposed area and their areas, or 

(b) a letter from the "Telephone Indij^tiy Radio Coordinating Committee" which has been established 
to perform the study required in (a). 

Tlie services of this committee are available to any eligible applicant for authorizations in the 
Telephone Maintenance Radio Service. Wien corresponding \ri.th this coirmittee, the preferred frequency 
should be given along with a request for the committee's recommendations for a suitable frequency. 

The exact geographical coordinates of the proposed base station^ elevation above mean sea level, and 
height of tip of antenna above ground should be included in the request. 

Correspondence to this' committee should be directed to: 

Secretary 

Telephone Industry Radio 
Coordinating Committee 
U 36 Pennsylvania Building 
■^Jashing'ton 4, D. C. 

Compllanoe wltli paragraph (b) is recommended since it assures cooperation with the industry and 
olimlnates o time consuming survey on the part of the prospective user of radio. 

A completed sample application FCC Form using fictitious names and places is contained in this 
e^dilblt. Tills sample application is Intended to serve as a guide. Applicant must give the appro- 
priate information in each entry and is cautioned not to copy information which may be inaccurate 
under the particular circumstances. 

The information required for completion of this form is straightforward. However, It is recommended 
that the applicant obtain FCC Form IjOO-lO which contains detailed instruction for filing FCC Form 
l|O0. The entire form is not visible in the sample since the top half of the form contains built-in 
multi-carbon copies. A worlisheat is attached to the form which should be filled out in pencil. 

After it la determined that all entries are correct, the form should be completed (on both sides) 
using typewriter. 

When the antenna is to be more than ITO feet above ground (except when it is to be less then ^20 
feet above an existing man-made structure) or near an airport, FCC Form 401-A must be filled out in 
triplicate and submitted along with the FCC Form 400. This also applies when the antenna is to be 
installed on a tower already requiring painting and lighting. Applicant should consult the FCC Rules 
for details. 

Applicatlon(Q) must be signed and submitted to the Federal ComiiiunlcatlonB Commission, Washington 25, 
D. C. Notorizatlon of signature is no longer required . 

Attachment 
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A. Bubjecl to iho prOTlslons of (h« CommunlcatloM Act ol tW. » mmodM, «U. Md Ul pegul.tions bcr.ioforc or hcreUtM 

m>do by this Commlsalon, md lorUicr subject to tbe coodKtoee cod r«tulremei.u Ml torU In IbU nulborUetlon the llcen«e or permliiee herecd 
in aulborlneo to use and operate tbc radio tranaullllnit (aeUUIeB herein described, ibln aulborUaUoe shall not rest in the licensee or permlltM 
riehi to operato the station nor any pl*ht in IM use (d the ireouenclea deelenated U Ibe lulborlaatloa beyond Ibe term hereol. nor la any other 
manner than autborlxed borela. 

D. Neither this aoUiorlaaUon nor the right Kranted berele ohaU be assigned or otherelse transferred to any person, lira., company, or eorporaiioo 
except by specUlc authorisation oi the Commission. 

C. This authorisation is Issued on ihe IlceMioe's represenulloa that the sUleaents conttiMd m Ucensee's application are true and that (he underUklnffS 
therein conUlncd, so far aa they are.conslstenl bereinth. wUI be carried out In good laitb. The licensee shaU. durlog the term ol this lleenM, 
render such serrlce aa will serre public bilerest, eeftfenlciiee. or^esajty lo the luU sAeni ol the prlelleges herein conlcrred. 

D. This aulhorlsallQo is subject to Ihe right ol use or control by the Oorornasnt U the United States eonlorred by SecilM «0« d the CommunlcaUonn 
Act of 1934, as amended. 
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lor a.cb toneaav la aid lialadliur Ua smaiialioa bavloo TimI cmMI. 


•^0 

S)« If KimliCCM t> *■ inihcunKirAlAl MCuClMiOt 

N.^bo. 1 Am aay Miabar* n o n I Kiiibar el alMai, 

olaMwbora l.li.aiv kaal_| KeLJ |j(„y 


. ttene awl yaalUoi at alha «IO«ara cr duvciera, l<>ay 


SiHAtKt AMD AhblllOHAI, SATA 

Sample Statement of Ellgltilllty 

The East-West Telephone CcmpEiny, Inc. Is 
primarily engaged in rendering wire-line 
serrlce to the public for hire. It 
operates 12 exchanges throughout a rural 
area covering approximately 4000 square 
miles Including the counties of Jones and 
Jackson. Ihe system is comprised of l600 
miles of pole lines over >diich 2600 
subscribers are served. The use of radio 
will permit maintenance vehicles to restore 
service to subscribers more quickly, 
particularly after facilities have been 
damaged by storms, floods, etc. 


tMnonTMHAA ntinvMKtttAW 
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APPLICATION K3R FCC CONSTRUCTION PERMIT 
IN THE DC14ESTIC PUBLIC LAND SSWICB 


Some "borrowers have had difficulty In knowing what information to send to the FCC when applying for 
a construction permit and therefore some of the information that is generally overlooked is listed 
in detail. Much of the difficulty in supplying the desired Information has arisen from the fact 
that Part 21 of the FCC Rules requests information in addition to that requested in FCC Form 401 
and other information Is sometimes required which is not requested in either. A "borrower should 
submit information required to the best of its abllily. If the FCC desires additional information, 
it will generally return the application with a letter outlining the specific additional information 
desired. 

The following information and sample application is intended to serve as a guide. Applicant must 
give the appropriate information In each entry and is cautioned not to copy information which may be 
inaccurate under the particular circumstances. 

The numbers preceded by 21 in the folloidng comments refer to the contents to be Included in the 

application as outlined in the specific paragraph in Part 21 of the FCC Rules; number not preceded 

by 21 refer to questions in FCC Form 401. 

1 . If application is from an association or corporation, the space for Information regarding 

citizenship should be left blarJi. 

2 fis 5 Fill in the applicable information. 

21.15(c) Submit as an Exhibit a certified copy of charter, acts of Incorporation, or, if not a 
corporation, a copy of bylaws, articles of association or other documents to show that 

the company is authorized to operate as a communicationa coiranon carrier. The name of 

the applicant should be listed according to Instruction 4, page 5> of FCC Ibrra 4oi. 

4. Close of station would be Base and/or Mobile. 

21.509(1] Since the system Is to be installed primarily to provide service to mobile units, the 

21.6o6(aJ nature of service will be Domestic Public Land Mobile. 

21.610(b) If the application is for a subscriber station at 0 fixed location, such as at a remote 
residence, school, or ranch, the class of station should be listed as Rural Subscriber 
and the nature of service as Domestic Public Rural Radio. 

Mobile units may be listed on the same FCC Form 4oi with the base station, provided the 
Information pertaining thereto is clearly evident and distinct from the information 
pertinent to the base station and make and tyi>e used for the mobile units should be 
Indicated \mdoii question 13* 

A separate Ibrm 401 shoiiLd be used for each Rural Subscriber Station at a fixed location. 
The applicant's principal business shoxild be listed as "Telephone Operating Company." 

5. If the first question is checked "No" the balance of the questions under 5 should be left 
blanli. 

6. 7, & 8 Fill in the applicable Information. 

9 . Tv 70 copies of the applicant's most recent balance sheet (within 90 days of the date of 

application) should be furnished and listed as an exhibit under 29. If the balance sheet 
does not indicate clearly the availabilily of funds to eov,er the purchase, a statement 
21.15(d) should be included giving details of the credit arrangement and the identity of the 
creditor. 
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10 . 

11 . 

12 ( 1 ) 


12 ( 2 ) 

12(3) 

12(ll.) 

.12(5) 

12 ( 6 ) 

21.509(f) 


21.100 

21.609 

13 & l‘l- 
21.120 


Fill In the applicable information. 
Anoi/er Qhould be "yes." 


Frequencies available for assignment are Hated under Section 21.501(a) and (b). The 
base station frequency selected should be listed under 12(l) and the vrords "Base Station" 
vfrltten on the some line in the left margin. There is alvrays s. question as to ^ihat 
frequency should be selected for the base station. A frequency that is most commonly 
used in the state where the telephone company is located is probably the best selection 
if the distance between such station(s) and the applicant's station is great enough so 
there \rill be no overlapping of the areas covered, ^^hen there is a likelihood of some 
overlapping, a statement should be submitted to show \>hat measures will be taken to 
avoid the occurrence of harmful Interference between the two co~channel radio systems . 

Tlilo abatement should be Included as an eadilblt . 

If the application is also for mobile units, write the words "Mobile Stations" in the left 
margin 2 or 3 llnea below the base station and list the mobile frequency associated vrith 
the base station plus any Other frequencies vrtiich are likely to be used., In some cases 
a mobile subscriber may desire to transmit to the base station of a nearby telephone 
company which operates on a different channel than that used by the applicant. 

Indicate as "unlimited." 

This is generally answered os the plate power input such as 120 (PPI). This Information 
will bo furnished by the supplier of the transmitter. 

This is generally "16P33** for narrow-band equlpnent. This information should be obtained 
from the equipment manufacturer. 

Tills is generally "300-3000’' but it should be checked with the equipment manufacturer. 


Tills BhouJ.d be loft blank. 


Points (or oroao) of communication - 1110 base station ^dll transmit to Mobile Stations.. 

If tlio applicant is oorving or applying to serve rural subscriber stations over the base 
station in the Domestic Public Land Mobile Radio Service, the appropriate , inforjiiation 
should bo entered. Tlio area within idiich these stations idll operate or the location of 
fixed stations should be indicated. The mobile units will transmit to the Base Station. 
VnvJlo the mobile units may talk to other mobile units or to rural subscriber stations, 
ouch communications wiLl be through the base station operating as a mobile relay station. 
If the application is for a xnjral subscriber station, the azimuth of the base or central 
office station ( direction in degrees from true north, cloclcwlae ) should be given as well 
00 the dlotanco in kllomotero between the stations. This should be included in the 
oxlilbit showing sketch of proposed rural subscriber station antenna installations. If 
the application is for a rural subscriber station, a statemen t should also be include^ 

00 to vrtw the o orvloe cannot be provided by wire line facilities and reasons why seayice 
to tho i^ol subscriber otatlono through the base station will not_ affect, adversely, 
the avairablllty or odonuocy of service to mobile oubBorlbcrB . 


The inaHo and typo number of tlxe base station transmitter to be installed should be 

indicated, 'ihlo information should be obtained from the equipment supplier. nwber 

of mobile subscriber otatlons anticipated for installation within the license 

together with the make and type number should be indicated. Ifhere the 

have the data regarding the technical Infori^tion ^1; ® f 

typo across the balance of the questions under 13 and llh Data on file with FCC. All 

tranomlttoro used must bo on the "type accepted licensing 

FCC Riaes. Tills list is not available for public distribution, but is available for 

iSsiSctlon in the offices of the FCC in Washington and 

various cities. The locations of these offices are given in each Volume of the FCC 
Rules and Regulations . 
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ic/ ^ purchased, the manufacturer will supply the required technif»fli 

15 (e) Infonoation to be inserted under 15 , c, d, e, and f. requirea technical 

Jf.H such as someone in the area who maintains the transmitting 

equipment of the police, power company, etc., la to service the equipment, his name^nd 
address and class of radio operator license should be given. If a service technician 

tSoL LTSlon' ™ **■= 

answered. Service stations i/ill supply a statement ITTo tLlr qialifStJonr ILu16 

be included as an exhibit as outlined in Appendix IV. should 

qualifieatlona also requires the applicant to state, when such 
is the fact, that it has a copy of Part 21 of the PC3C rules thn-h ^+ -*0 n ^ 

with the contents of the rules, and that it will keep abreast of all nmeKm familiar 

rules Further, it should staie the measurefto b""^^ a Sve^d^ 
control over the radio facilities. ut-uive aay to-day 

An estimate should be made as to the cost of the equipment to be Ina+sne^ 
should be broken doim Into the major items such as base station transmitter reoeiv 

13 such'a'" 

Supply information when knoim. In addition, applicant shnni/i 44 . 

station antenna and transraiasion line as shoim In Eidilbit No. 9 of Appendix^IV^^'^ 

ISLStH— I r 

r£i= raiirr-^ r^-i:srs izsir*. ="««■ 

aplicatlon is for rural subscriber stations at temporary fixed locations 

tS 

dissociated receiver are at the same location (as is generally 
the case) this question can be answered some as transmitter." ' “ ^ 

The schedule of charges should be attached as an exhibit. 

Leave blanlc. 

Give de finite facts such aa-the stations (base, mobile and rural subscriber) itIH be in 

^ehiSes LrSImotSriocS®r"\°'‘ telephone service to 

venicies and remotely located subscribers >rtw could not otherwise obtain any tvpe of tei p 

phone service by conventional means. Ihis information should be aupSed SI af exIiL^f 
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21.609 


26. 


If the application is for naal subscriher a+.n+inn« .,+.,4.4 

than 6 months) show by comparison of initial cost, iinienaLe difncu?Sesre^i°? 
it is impractical to se^e the subscriber by ^rire line facilities. There should Libo 
be a statement shovrtng that, service to Ihe fixed subscriber will not adverselTaffect 
the availability or adeauacy of service to mobile subscribers. aversely aiiect 

Leave blank. 


27. 

21.30(a) 


28. 


Some phase of const^ction must be started within 60 days after grant of a construction 
perai^ and all construction must be completed within 8 monthe after date of such grant. 
An extension may be granted if construction cannot be completed within that period. 


Unless application is for an extension of time for construction, leave blank. 


29. 


30. 


List all exhibits attached to application. If more space is needed use separate sheet 

an exhibit. AU except the charter must be submitted in duplicate. 
K Che same exhibit applies to more than one application, or if it is already on file 
from a previous application, reference may be made thereto by specific identifications 
and a statement that the same facts still apply (Section 21 . 15 (b) (l) & (2)). 


Application must be signed ond submitted in duplicate i^ri.th all exhibits to the Federal 
g^^Qtlons Commission, Vlashlngton 25, D. C. Motorization of signature is no longer 


Ibllowlng, as q part of this appendix, there is attached an FCC Form JjOl which has been 
filled out ij'lth the name of a flctitiour. icoinpany. The information is given as an example 
only. Tlie actual facts relating to the proposed installation must be used in answering 
each question. 


Attachment 
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REA !EE & CM-940 APPENDIX III - (Continued) 

SAMPLE (Names of company, people and locations are fictitious) 


rccFo««i FomApprored 

JUA. Bur*»u Ko. $»-R04a.J 

United SUtes of An'erlea 

Federil Communleitlons ConmUslon 

APPLICATION FOR NEW Wt UODIFED RADIO STATION 
CONSTRUCTION PERMIT (Other Thin BroodcuUnf) 

0 File No, 

Name of apfUcaat (See Instruction 4} 

East-West Telephone Company, Inc. 

Individiul □ Partoerrtlp Q 

AseoeUlion Q CorporiUon 

InlormillMi for Ueh m««iber of 

Post office Address 

Sometown. North mkota 

4. Purpose of (hla aiplieatlon (See Inslrucllon I) 
a. Claaaof elation £aSe & Mobile 

ls»pplle»nt»cltUenof the Vein Mo M 

United Stales? LJ **“ [_] 

b. Nature of service DomestiC PubllC Land Mohllva 

II tltlienahlp Is claimed b» reason of birth, itiia 

e. New station j 

d. Changes In ealaitng 

atalloa (File No. Cdl , 

Dale orblrUi 

Plue of birth 


e. Ifodlfleation of valid con- ' 

Date and place of birth 

Date and place td lasuanee of final 
certUleati of naturallutlon 

atrucUoa (emit (FUa No. Ptjl , 

(of eonatrur.Mnn normll) 

u (OJ or (Of have been cheeked, indicate nature of propoaed eonatruelion 

1. Replace uansnltier PH i. rh.«.« r~n 

Certificate number 

- 1 

Court authorlelng laiuanca of 
eerlUlcale 

a. Add. Dansffliiier Q j. Change anieana Q] 

S. Increase power Q g. other chaagea 

u eiiieenshlp la claimed by reason of naturillullon of a parent 

(Use separata ahMl) 

What la apiileaAt's prlaelml buainaat ? 

Name of parent 

Age of ag^lleint when certificate vai 
laaucd 

Telephone Operating Company 


Dale and place of letuance of final 
carliflcate of naturDluUcn 

i , J( *ppHc*nl \t a corporation ' ' 

la appUcaal dIrecUy or IndlrteUy eoolroUad by Via 1 — 1 No 
any othar corporation? U "Yaa", gtra name ^ 1 1 1^ 1 

addrast of such controlllag eorportUon 

Certlfleata number 

Court authorising laauance of 
certificate 

.. IS applleanl a represenUtlee of Teen Man 

an alien or of a foreign government? L_J Ixl 

. U applicant la a corporation, Including municipal cerportUon 

Under lawa of ndiat BUIe or 
country la corporation organised? 

unaer laws ol vlwt Stala or country 

Is Itorganlaed? 

North Dakota 



la more than ono-fourth ol capital stock of auch corporation Teal ' InoPH 

ownedof racordormay 11 be voted by aliens, Ihetr re- " 1 1 1 

preaenlailvee, or by a foreign governwenl or reiriaentaUve 
thereof, or by any corporation organUad under (ha lawa 
of a foreign country? 

If apjlicallon la for common carrier radio ficlllllea, aiuch copy ol (he 

Incorporallon, or arllclea of Incorporetlon, certified by the 
le*a cuBlodlan of auch recorda, l.a., aecratary of aUte, or other eov^a- 
menlal official prtserjbcd by the lawe ol (he SUli of Incorporailon) ** 

Charter attached (Exhibit #?) 

tewytllreetororofficer an alien? Yes 1 — 1 Ho 1 — 1 

If ”Taa*', atatf name and poalilon of aaeh |_J ( [ 

la more than ona -fifth ol capital alock o« 
or my It ba voted by allena or (heir rep 
or by a foreign governmtat or repreient 
or by any corporation organised under th 
foreign cotintry? 

rned of record Tea PI No 
raacnlatlvci LJ l&J 

illve tbaraof, 

a lawa of a 

Is (he abova-dascrlbed eonlrolUng corporation Toa n Mo f*^ 

in tuiw a aebeldlary? H ■•Yaa", atuch 

additional aheeta anawarlng Paragraph S, In- 

elusive, tor each company to and beludiM Iha 

erganltatioa having final control. 

la any director or officer an alien? 

If '‘Tea" , aule name and poalilon of aael 

. ""H 


#. K appUcBlion la made in behalf of an unlDcorporaUd aaaoclatloa 

Mate namea and addreaaea of all atoekhol 
>r mora of applloant'a stock and pereenta 

bhn Doe, Sometown, N 

antes Jones, Scanetown, 

idera owning and/or TOtlng 10 percent 
ige held by each 

Purpoe. of the aammUUim »»lmr of mambar. 

. D. 

SUte auabar of.allaa msmbere (If aay) 

. N. D. 5(^ 

la uy director or officer an alloa? Tea 1 — 1 Ho 1 — 1 

B 'Taa", atate aame sad poalUow sf aaeh L_J LJ 

(Attach copy of the Artleloa of Aaaoclatloa or bylawa, eerUflad by an ap> 
proprialc oflUtr of the organlaallfla) 

Teen Mo n:i 

aerpoea of ralelnf money to eonatniet aad/or |X| 

ipnraU the proponed eUtloa? ^ 
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FCC Form 401 

7. la appllcuil directly or indirectly, through Slock ) 
ownership, contract, or otherwise, Inleresled In 
the ownership or control ol any other radio slatlMS? 

If-’Yea'-. aUle 

Call Letters I Location of sUtlons 


Has the applicant e?er been directly or Yes f“^ No firn 

Indirectly Interested in the ownorahip or c.onlrcd I „ 1 1^ J 

ot any radio slatlons olher than those stated aboee? U "Yes", sts«e 
Claha ol station I Exact naine~ot licensee 


Page i 

*■ ability toconetroc. and 

Latest 'balance sheet attached (Exhibit 
#3)' (If "balance sheet does not 
indicate the availability of funds. 
Include statement giving details of 
credit arrangement and the identity of 
the creditor). 


(U a large number of stations, chain or otherwise, are Involved, the number 

ol each type may be llsled In response to Paragraph 7) 

I. Slate applicant's relation to station (If applicant la to be neither owner or 
lessee, stale nature ol applieanl's Interest tn use and coolrol ol atatlofij 


Applicant will be owner. 


(U not owner , attach eonr of agreement showing applicant’s Interest Is 
slatlonl 

U applicant Is not to be owner of slsKon, who (s? 


Will applicant have abaolule control ol elation, Yes 

both IS to physical operation and service conducted? 

U "No", alUch copy of any contract which may In anr wav 

affect applicant's right lo do BO. 


la , Frecuency requeeled and par ilculers of operation of the proposed eutlon 


‘0 ^ operated as a common carrier, atUch 
tnfe inOflL rgggnt b>iince^|^git|w . ' 

to. Has the spplleint, or any pereon directly or Yes I — I No I — I 

indlrrctly conlrolllng the eppUeui, been I I |X [ 

finally adjudged guilty by eny Federal court of unlawfully 
monopollaing, or attempting unlawfully lo monopolize radio 
communicailon, directly or indirectly} throu^ eonirol of 
majiuiaclure or sale of radio apparitua, eacluelve traffic 
arrangement, or any other means, or of unfair methods 
of competition? 

tl. Is applicant directly or Indirectly engaged in Yes i — i No i — i ' 

the fausInesB of Iranamltllng and/or receiving |X 

lor hire meesagos of any cable, wtre-lelegrech, — — 

or telephone linea or ayalema? 


Base 152, 
Station 


Mobile 
Station L.i5j 


( 3 ) 

unlimited 


hUaUnuoi 

power 

(wsiu) 

( 3 ) 


Bmlsslon 

16P3 


ked I 6o 


Modultling 

frequency 

eveles 

(S) 

Trsnemlaslon 
epeed bauds 

(•) 

300-3000 






300-3000 









rolnli of 
eommunlealion 

*0 asaopiated 
loblle stations 


Base station 


> I ■■ i I n e | | 

a' '‘•y only. eo"llnu<Hie, etc. (This item refers to inleruicd hours of use ol the epeclflc frequency ) 

4 ' Lt^ Mrh ‘"‘'••'’‘•"“•OP tnaxlmum plate power lopul to the llul radio Irequency ilige. (SUte’whkh) 

r nw! "’“j*"'*'" |no*il*ting frequency employed Is normal opersllm opposKo type of emission Involved. 

‘ ^mlseionSe'd, TO converl Iran.mle.lon speed of Con.inenUl 

R E M A R KS t 


13, Description of transmuting apparatus propoeed to be Install ed BaSC Station. Snine Hlflkp. +.vnP .T&P^ 

Stale number of (ransmlUers, If mare than one Make ^ * 

Iransinitler, Identical In type, Is to be InsUlled t Type or Model No. 

10 Mobile, some maJee J326 Sc JBZJ 


Pkla voltage 


Tube complement 

Number and types of lubes 

Normal plate current per tube 

Intarmedlale slues 

Final radio staea 

Modulator 

Datf 

_on file vtth TfCA 

1 
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rcc Form <01 
■ H. (Conltnued) 

Trpeof oscillator circuit 


Type or class of modulilfofl 


Which radio stage Is to be 
modulated? 


I Plate power supply (or last radio stage 

Rated 

Current 

Rated 

Voltage 

State maatmum percentage o< 
luodulatlon 

Indicate frequency range of the 


State maatmum rated carrier Indicate lre> 

power (Should not be eaceeded by transmlller 
the power under Item 12(}J.] 


H. a. What a^iaratus Is Included as an Integrtl part of the irinamllter lor 
automaltcally holding the frequency wllhln the allowed frequency 
tolerance? 


b. Wllhln how many cycles or within whal percentage of the assigned 
frequency Is this sppsratus designed or guaranteed by the manufacturer 
to hold the operating frequency? 


c. State type, number, 1/ any, and name of manufacturer of frequency 

control aiparatue ' 

d. Is frequency-control appiratus aulomaileally Yes f”! no ( — 1 

maintained at constant tempersiure? I I I I 

15. a. 1^1 provision will be made for measurement and periodic ehecktag of 
the Station frequency? 

^e_e Exhibit #4 

b, If a frequency measuring device Is not to be IniiaUed, glee name and 
address of (requenoy checking agency 


_ 17. Proposed location of transmlller 

P oftib le Mobil e Porlable-moblte 

□ s □ 

If permaneatly locsted at a fired location give 

Stile County 

_ North Dakota Some’ nnunt.y 

city or town Street and number 

1 Mile North of Sometovn off Hwy. 401 

North latitude Weal longitude 

47* 07' 20’ I 102' 4q’ 

18. Give commercial or Government R ECEIVINO slailon antenna systems 
known to be located within S miles of proposed location of transmitter, 

. None__ 

Base station antenna, some make,~t^e 
34; gain 3 db, transmission line 175 
feet, 7/8'' copper; power loss 0.8 db. 

18. Will Ihe antenna extend more than 20 feet above the ground or natural 
formation, or if mounted upon in existing man-made struelure, will It 
extend more than 20 feet sbove such siruelurc? 

□ 

20. If the answer to the above queaiion Is "Yes", give the following; 


Overall hel|dil above ground lo tip 

of antenna l65 (t 

Pittance to nearest alrerafl landing area idXtXcdO ft, 

Elevallon of ground , at antenna site, above mean rjcz-irn 

sea level cspOO It. 

LIfll any nihiral formations or eusling man-made Btruehiros (hlllB, trees, 
lowers, oic.J which, in the opinion of the applleint, would lend 
to shield Ihe antenna from aircra/i and thcraby mlnlmlke the aeronautical 
haurdof the antenna , 


Itf frequency cheeking agency Is chows sbove, Ihe luceeedlng tub- 
parag raphs of this queaiion ire not to be answered) 

lyp* Of frequency meisuremeni or callbrillon ipptrafui will be 


100-foot vater tank located 200 yards 
east of proposed antenna tower location, 


d. within how many cycles or within whal percentage wui this ipparatue 
measure Ihe frequency? 

e. Whil methcMs will be ueed to check the csllbrailon of Ihle precision 
initruxn^nl? 


f. Bow often will this Instrument be checked? 

18. Eitimated coit to eitsbUih proposed faclUllee 
a, Transmitter (ready for service) y 

Other Iteme (etate the nature and 
amount applicable (o each) I 


mMm^u^iM' ’ ^ ^*'*^*"'* “> eon'Illione under which FCC Perm «I-A 

I» the IriMmitler to bo operilod with llconeed Yea T I No Ivl 

operator on duly at a remote control point only? *| 

mi!!.**"' ?* formation must be furnished. Jfo OTtP-rB+n-r* 

(U licensed operator lo to be on duly at the Iransmltter'^’^ Operator 

“*1? "V '’‘"’“•‘‘•J supervision 
groept dally aheckB by re.^ ponslbli 

i. Locaiioo of remote control point 

5“* f,""*'.* " '"volvod, attach auiplemenUry 

^et giving it^dw Pint, pikn of oforatlon, 


See Exhibit 5^5 

TOTAL ESTtMATEO C08T $ 

b. Awlleidona for [nilrumanli of authorlxatlon by a radio (cleehone or 

iuTchlM. t.„ •felemeni ahowlng (he principal Hams of properly ud 
pure^ei repreienled by auch coats. Within *0 (hyi afler »mdellan 
c!mii..^!I? '"'••‘n ih* •PPlIcant i^ll fUa with Uie 
S“orm.d ihere^S*'' "«i« and the sccounlln. 


Lily or town atreet and number 

I Sirr*™ ww* remote 

'n«»MlWe to 

Encloaed in locke d cabinet 

^ InoperallTe Yean No I — I 

MndlUon from Ihe remote control point? 1 J I 

Can be rendered inoperable by breakli 
the central office 

xo caUd at 21 Main Street: 

Sometown, N. Dakota. 
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I ycc Form <01 ' 


21. (Conllnucd) ' 

e- Deacrlbo t>elow the equipment to be ubM lo e ntble tha operator M Ito r. "1 
molt; conlrol polnl to aotormino when there Is * devUlim Irnl iVl? ** 
of the suilon license or when oper.llon I. not ^ secoS^^thfcol 
mission's rules goyornlni Ihe class ol aUtlon inrolved. " 

Telephone company supervisory 
personnel will periodically monitor 
the channel. See Exhibit #6. 

(Explain how, T^ore, and how often 
in third paragraph of waiver request). 


22. Location ol receiving equTiimeni sssoclal 

Same as transmitter 


I with this Bistlon 



Horth lallluile 


Street and number 


I West longitude 
» 


reeelveT'"’'**"' '*** »>»< location ot alallM to be reguUrlT 


' aHwh'Semril* V ^ th^»perlmental service, 

sUlhM. slitemenla as required for the particular class of 

^ >i>eco«lructlon. 

j^thln 60 days afte^permlt is received 

Coiulnicllon will be completed br * 

Eight months after periilt is received 

“me u'fSflVi? co«ln.clloo permtt ud ednslon of 

lime IB required, aipllcant should answer the following; 

b. Ilat the date of required completion of construeUoa be i> ^tml td to 


* ' tli?tl^*a^HMlI5''i** ‘ S'* esnaot be completed wlthls 

the lime speelfled is the sststlng conetrucUon permit due lo 


f ***^*‘" •Itmehed hereto, described end” 


In esae of common carrier operallng m either Ihe (Ued public or fUedli^ 
press services, Male nsme of organlsallon, agenejr, or person opersllng the 
services* *" required bjr regulsllons governing ^se^ 


See Exhibit #1 


sppllesnl wslves any cUlm lo Ihe use ol ssy iW^iieiJar or c< 

the ether as against ihe regulstor^ power of Ihe (fatted BUIes becaose oi Iht 
prev OM use of the asme, whether bp lleenae or otberwise, aad requests S 
conslructlM permit b'sceordssce with this spplIcsUon. 


<bp ef October 




Ea8t->We8t Telephone Com; 

Appiiesst (Must Mrrespood with Ul 


open tor eommunksllon with sueh sirerstt? 


By John Doe (President & Manager) 

DeslfMte by chedimsrk betow spproprlsts ctsssIflMtloa ' 


J j IndJvtdusl Applicant 
[ j Uenber of Appllcsnl PsrbMrahlp 

j Officer of Appllcsst Corporstloe or AssoelaUoa 
|~) Oltlclsl of OoverameBlsI Entity Competent under the JarlscUc- 


□ OltIcU 
Uonlo 


Sign for the Appllcsst 


Babscribed sad svors b> before me 


day of 





EA. TB as C!M-.9l^0 


FCC Form 40J 


Pl|« S 


INSTRUCTIOWa 


1 . This form Is to b« used when requestlnn t new or modified radio sUtlon coosIructlM permit la the sertlees and for olusea of eUtlons ui listed la Parts 5 0 
7. and 9 of the Coirmliilon'e Rulee. ' 


Aeronautical (Part 9) 
Aeronaullcal land 
Aeronautical fixed 
Airdrome control 
Aeronaulteal ulUlIj land 
Aeronautical ulllitjr mobile 
Radio beacon 
Radio dtrecUoB (lodin( 
Radio range 
LocalUer 
Glide path 
Marker 

Ground control approach 
Plight tesi 
Flying school 

Aeronautical public sertice 
ClTli air patrol 
Aeronautical advisory 


Eaperlmental (Part S) 

Class 1 
Class 2 
Class 3 

Fifed Public (Pari 9) 

Point-to-point telegraph 
Polnt-lo-polnl telephone 

Fixed Public Press (Part 8) 

Point-tO'polnl telegraph 

Agriculture (Part 9) 

Point-to-point telegraph 

Doaieslle Public Land Mobile (Part 8) 

Maritime Stations on Land (Part 9) 

Coast 
(Public ) 

(Limited) 

Marine utility 
Radiolocation 
Radlonavigatlon 
Marine fixed 

’ ■ 1 ? 25 . o. ,^ 5 . 

8. FCC Form 401-A, and required exhibits, shall be submitted In triplicate vKb this applieallon In all cases when: 


pair ol aircraft, or for receiving or discharging piasengers or cargo. ' tor “>• »heller. servicing, or re- 


7. BE SURE ALL NECESSARY INFORMATION IS FURNISHED. 


- 30 - 



APPEaroix nr 


REA an & CM-940 


1 . 

2 . 

3 . 

4 . 


5 . 

6 . 
Y. 
0 . 

9 . 

10 . 

11 . 


Slioura) ACCOMPANY 
OOHSOBUCTIOH mm 
ron A RADIO SOATKW IN THE DCSiESTlC 
PUBLIC LAND MOBILE SE3WICE 

.^uDmlt OQch in dapllcate except charter 
LiLat of I'lxhiblto per item 29. 

(*» the. exiet), 

Methoa of Mnlntulnlnfi equipment incluaing: 

Nome ana nadreoa of poroon or orfjonlzQtlon. 

Time royilrod to reach haoo otatlon from normal headquarters 
NnmoD of liconocd poroonnol. tvno of ^uquaruerB, 

Anowoi'D to quootion In Item IS^ero aiplicabla ^ e^erience. 

Copy of maintenance contract or agreement. 

liciulpnont Hat and coat hrealcdown. 

\7alvor roquont (if any). Goo onirqjle attached. 

Qohodulo of chargea . 

Topographic map oliowing location of baae otatlon. 

(Xn'’J»llSSS)f ““““ *° “"Vor facilities ovnea by eaother party 


(Pollovlng, an a part of tliio appendix, tliore 
roproaonted on thla Hat.) 


are attoched oomple Exhibits Nos. 1, 6, and $ as 
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i TE & 


APRENDK IV - Continuefl 
Exhibit (Sample) 

List of Exhibits /lecoji^janyiJfie this Application 
Per item 29 of FCC Pbrm itOl 

ibit ‘ 11-2 Chaster and by lavra, 
ibit 7*3 latest balance sheet. 

Ibit #4 Methoa of maintaining eq^uipment. 
tbit #5 Equipment list and coat breakdown. 

Lblt Waiver requests. 

Lbit Schedule of charges. 

IMt //8 statament shoidns ccnvenlenc. and necessity lneludl„B list of signed subscribers. 

bit Sketch of proposed antenna Installation. 

bit #10 Topographic map shovrlng location of base station. 

bit #11 document gluing right end access to facilities located on property o™ed by another 
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APPEMPn IV - Continued 


REA TE 85 CM-940 


Exhllult ^ (SaiiQtle) 

Sample Waiver Requeata for AuttMoatic Two-Way Dial Operation* 

Station Identification Sl.glBfb) (l) for moMle units and gl.gl3(b) (g ) 
for rural Subpcrlber Statlona 


Station identification will "be given by outcmtlo tone signaling as required under Section 21.213 
(d) ( 1 ) . This will be an audio tone keyed in International Morse Code so that the base station 
call sign will be transmitted at 25 words (or less) per minute or a recorded voice announcement at 
the end of the conversation Just before the base station transmitter goes off the air. Since all 
mobile and rural subscriber transmission ore automatically retransmitted by the base station and 
since each subscriber station la identified by telephone number, it is requested that the station 
identification of the base station bo adequate for the system identification rather than having 
each mobile and rural subscriber unit identify itself by call sign dr telephone number. 

Operating Log - 21.208(g ) 

Since it is impracticable, economically, to provide operators in an automatic unattended dial 
telephone exchange to handl.e the limited number of mobile and rural subscriber radio stations in 
the area, an automatic dial-operated base station is the only method by vrhich such radio service 
can be provided. Since it is impossiblo to keep a record of calls for this type of operation, we 
request that requirements for keeping an operating log of the colls be ;ralved. 

Control for Unattended Operation 21.118(d) and 21.205(l ) 

Tlie transmission of the base station will be perlodlcolly monitored during the day by responsible 
personnel in radlotelephone-equlijped company vehicles. Since all mobile and iniral subscriber trans- 
mlsslons are retransmitted, they too \fill bo monitored, “nie base station is taken off the air at 
the completion of a call by reception of a disconnect signal from the radiotelephone subscriber's 
station. If the base station falls to receive a disconnect signal at the conq)letlon of a call, a 
timer in the base station (whloh con bo varied up to 5 minutes) will take the base station off the 
air. 

If the station is not operating properly It con bo disabled from further operation until corrections 
are made by opening the wire lino control circuit either at the telephone exchange or at the base 
station . 


^ese explanations should be varied to conform to local ciroumstances and actual operation of the 
equlpnent to be Installed. 
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REA TE & CM-94o 


APPENDIX IV - Contimed 
SKETCH OP AMTEMA INSTALIiATIOir 




Transmitting and Receiving Antenna 
MoKe 
Typ e~ 

Gain 


db 


Polarization 
Angle betveen A power points 
Transmission Line 
Make 

'lype' 

" Ft. 
db 


Length 


Power Losses 


Antenna Radiation 
Pattern 


—];^esldence 


fc'uHa alevStlon ^ Fb. above sea' level 

Side View 



Angle between 
2 power points 


Top View 


"Vasfi 

Station 



AEPETOEC V 


examples of mobile radiotelephone 


SERVICE AREAS 


REA TE 85 CM-pJK) 


Tills appendix conaloLs of dlofirsma 4 . 1 . ^ 

Dhows the location of each central office areaCs) of the telephone borrower and 

shaped pattoitis circumscribe the area(s) circles 0 ? appropSSv 

facto^ coveraeo. Information relative -iesigned to gl?e eaS 

IJottom of the diagrams dencrlbee^hG^l®^''^”/" ^ Section 94o. The 

bo shown. A section from a road rnap^iS cS S this Information shouir 

should bo used. Tills type of infoimtlon Hhni.i/i . an automobile service station 

in REA Bulletin 385-1 aid in tjf SfpJo^S aSd confr*^®" proS^e c^^ered 

«po ohowine more dotaU, ,rtth raopo^t to oSoa or^uaSSie W prepare 
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Ki:;A TE & CM-9i*0 


APPENDIX V - CONTINUED 
EXAMPLE NO. 2 

MOBILE RADIOIELEPHONE SERVICE AREA 
NORTH CAROLINA 000 



REA TE 8j eM-9^ 


APPENDIX V 
EXAMPIE NO. 1 

MOBILE RADIOOELEPHONE SERVICE AREA 
NORTH DAKOTA 000 



LEGEND: 


NOTES: 


Era Approximate Boundary of Borrower's Eranchised Service Area 
EZZZZSl Areas of Questionable Service Because of Terrain 
O Highway Markers 

Base Station [□ community Dial Office 

Approximate Boundary of Radiotelephone Service Area _ 

l! Inner Curve: Area of Required ® 9° 

S. Outer Curve: Area of Poor Coverage (subject to dead spotsj 
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REA TE 85 CM- 9 I 1 O 


APPENDIX VI 

CALCULATIONS POR DETERMINING 3ME EBTECTIVE RADIATED 
POSTER OF A BASE STATION AND AMTE3IWA SYSTEM 


1. 


2 . 


3. 


II., 


system. P™riiy upon the proper design and Installation of the base station antenna 

station anten^^" Seated ?^"ef Is Ste^Lff af^nows?^®'' 


ERP » P^ + Ga -L„ 




^^3 Z JfihelcLT't^^ fTV^ transmitter, 

due to the connectors and all other disoontinultleR in ^ miscellaneouB losses 

p.op=.:. an. T.ZZTke\t^t^L]-' » 

frequency 

SI ss:r?«L“r.at ^Tzizizzr *- 


A. 100 1/att Transmitter 
li/pioal Antenna 

150 feet of high loss 
coaxial cable (2,8 db/lOO ft.) 


= 50.00 dbm 
Oa “ 6.00 db 
5^700 dbm 


I<C = ^i-.gQ db 
m? = jtnJo dbm 
151 Watts 


or 


B. 50 Vfatt Transmitter 

!ftT)lcal Antenna ^t “ ^7.00 dbm 

Gq = 6.00 db 

150 feet of loi; loss 53«00 dbm 

coaxial cable (0.55 db/lOO ft.) t ^ o.^ .v 

Lc = 0.82 db 
ERP » ISOF dbm 
or 165 Watts 

SUI.IMARY OP A and D; 165 -151 » 14 watts 


nSn ^ and B shows that tt 

able yields an _ERP of l4 watts more than the 100 va 


C. 100 Watt Transmitter 
^^YPical Antenna 


300 feet of high loss 
coaxial cable (2.8 db/lOO ft.) 


coaxial, 

transmitter using the higher loss coaxidl cable. 


Pt » 50.00 dbm 
Oq = 6.00 db 

567^ dbm 




ERP 


= S.ItO db 
= ^7*60 dbm 


or 57.5 Watts 
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D. 50 Matt 'ri'nnDin.tttGr 
'lyplcQl AivbGiinn 

300 foot of low losa 
coaxial cable (0.55 db/ft.) 


REA TE 85 CM-940 

= 1|7.00 dbra 
0 = 6.00 db 
53*00 dbm 

Lq = 1.65 db 
ERP = 51.30 dbm 
or 135 Watts 


OP C and D: 135 -57.5 •= 77*5 Watts 

A coinparioon of tho fiyatoma in C and D shows that the 50 vratt transinitter using the low loss coaxial 
cable yields an EL^P of 77.5 watts more thon tlio 100 vratt transmitter using the high loss coaxial 
cable . 

These oxampleo illustrate that os the helglit of the antenna and length of coaxial cable increase, 
the uoo of a low loos coaxial cable bocoines Increasingly important. 
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